continuous in level, slope and curvature. At each gestational age, the distribution of the observations was close to normal for each of the measurements. The standard deviation of the measurements changed with gestational age and this was modelled as a linear function, using the procedures of Royston (8) . The estimates of median and spread were then combined to generate the standards.
RESULTS
The mean and distribution of data over gestational ages from 30-43 weeks are summarized in Tables 1-3, the centiles of the distributions in Tables 4-6 and the growth curves approximately 150-200g below those of Caucasian comparison groups (3, 4) . Furthermore, there are no data on ethnic differences in head circumference and crown-heel length. Standards currently used in Jamaica (5) have serious limitations since these were derived from a biased population of neonates admitted to the special care nursery and the small numbers did not allow analysis of the known gender differences. Presented in this study are data and growth curves, analysed by gender, for birthweight, head circumference and crown-heel length on a larger group of newborns of predominantly West African descent.
SUBJECTS AND METHODS
The data are derived from the Jamaican Perinatal Morbidity and Mortality Study (6) which aimed to include all births throughout the island between September 1 to October 31, 1986. The cohort included 10 482 births or 94% of the recorded total births during that two-month period. The ethnic origin of parents was not routinely recorded but was unlikely to differ from population censuses which indicate that 91% of the Jamaican population is of West African descent and a further 7% of mixed West African descent (7) . The proportion of pure Caucasian births is likely to be less than 0.5%.
Deliveries took place at 24 public hospitals (72.7%), six private hospitals (4.1%), in other situations (6.0%), or at home (17.1%). This study was confined to singleton births (excluding 98 twin pairs) and live births (excluding 255 stillbirths), and was further restricted to institutional deliveries, known last menstrual period, calculated gestational age between 30 to 43 weeks (210-307 days), known infant gender and no recognized congenital abnormality.
Weight was measured by lever balance, head circumference with a tape measure and crown-heel length with the infant placed on a flat surface with a tape from the crown of the head to the heel with the knees held in extension. Validation of birthweight procedures was checked in 23 public hospitals with a standard 7 lb weight. This revealed a mean deviation of < 0.7%. For numeric data, head circumference values were restricted to the range 25-42 cm and for crown-heel length to the range 36-60 cm. Values for birthweight were available in 6178 (3203 males), head circumference in 5975 (3098 males) and crown-heel length in 5990 (3104 males). This is the most complete dataset available, but its collection nearly 20 years ago raises concerns on secular change over this period. Cross-sectional studies on the distribution of birthweights in deliveries at the University Hospital of the West Indies for 1990 and for 1999 were used to assess this possibility.
For birthweight, crown-heel length and head circumference and for separate genders, the median value was modelled as a cubic spline in gestational age, with knots, at 33, 36, 39 and 41 weeks of gestation. Between these knots, this median curve is a cubic polynomial, and at the knots it is depicting 3 rd , 5 th , 10 th , 50 th , 90 th , 95 th , and 97 th centiles in Figs. 1-6. Mean birthweights for 1990 were significantly higher for both genders than those for 1986 (Table 7) but there was no difference between the 1999 and 1986 datasets.
Since the 1990 data were the only group excluding gestational ages below 200 days, it seems likely that exclusion of less mature infants rather than a true secular change accounted for this difference.
DISCUSSION
Commonly used indices of fetal growth include the relationship between gestational age and birthweight, head circumference and crown-heel length. Despite widespread recognition that babies born to parents of African descent have lower birthweights (3, 4, 9, 10) , only limited ethnospecific data are available. Most standard birthweight curves from American data are presented for populations where the African American component was 10% (11, 12) and the growth curves, while relevant for North American populations, would not be appropriate for assessment of growth in populations of predominantly African descent. Growth Curves for Jamaican Neonates Birth Weight : Boys Birth Weight : Girls Furthermore, specific ethnic data have often been presented only as the 10 th centile of the birthweight distribution used for defining intrauterine growth retardation (13) . The average African descent newborn weighs approximately 200g less than Caucasian newborns (3, 4) but the limited growth curve data suggest that in the United States of America (USA), this ethnic difference is confined to gestational ages beyond 37 weeks (14) . Birthweight distributions from African populations in Africa (15) (16) (17) are likely to reflect adverse environmental conditions such as malaria, suboptimal nutrition and infections and those from the Caribbean have been limited by small numbers and sometimes racial heterogeneity. The most comprehensive data previously available from Jamaica (5) were based on 1230 babies delivered at the University Hospital of the West Indies in Kingston but were confined to babies admitted to the special care nursery and the birthweight curves pooled data from both genders, which are known to be different. Data on head circumference and crown-heel length are even more limited for populations of African descent and are confined to the report of Lowry and Bailey (5) . Against this background, the current presentation of birthweight, head circumference and crown-heel length will provide ethnic and gender specific standards for a Jamaican population which is likely to be representative of Caribbean populations in the United Kingdom and USA and more relevant to the African American population than existing data. A concern in the present dataset is the reliance of determining gestational age from the history of the last menstrual period which is known from Nigerian studies to be unreliable (18, 19) leading to greater dependence on objective assessments of maturity or to the presentation of birthweight data without attempts to relate this to gestational age (20) . This problem has been addressed with 'corrections' for obvious discrepancies (21) , independent assessment by selected clinical features (5) or by formal physical examination (22); good agreement having been shown between the latter two measures (5) . The current larger dataset, representing an extensive island wide survey, did not allow such independent assessment. It is also recognized that having many different observers and the inability to precisely standardize measurement methods will also introduce inaccuracies, but, because of the size of the dataset, these errors will represent only a small proportion. Comparison of the current growth curves with previous Jamaican standards indicates a greater median weight, especially at lower gestational ages; at 30 weeks, weight increased from 1.25 kg to 1.58 kg (males) and to 1.53 kg (females); at 38 weeks, from 2.98 kg to 3.08 kg (males) and to 3.00 kg (females) and there was good agreement at 40 weeks. The lack of significant secular change in birthweight over the period 1986 to 1999 renders it unlikely that the magnitude of these differences resulted from secular change over an eight-year period, 1978 to 1986, and the most plausible explanation is the bias introduced by small babies admitted to
